Effects of glucagon on glomerular filtration rate and urea and water excretion.
Clearance experiments were performed in anesthetized male Wistar rats to reevaluate the renal effects of glucagon (Gluc) on glomerular filtration rate (GFR) and solute and water excretion. After an 80-min control period, these effects were evaluated in the last 80 min of a 2-h intravenous Gluc infusion. Gluc induced significant increases in GFR (+20%), urine flow rate (+150%), free water reabsorption (+50%), urea synthesis and urea excretion (+66%), and nonurea solute excretion (+67%). In addition, fractional urea excretion (FEurea) increased by 43% (P less than 0.01). Additional experiments showed that increases in either urea excretion or urine flow rate (induced by appropriate infusion of urea or half-dilute saline), similar to those seen after Gluc, could not account for the increased FEurea. All significant effects of Gluc were also observed during infusion of antidiuretic hormone or during water diuresis. The tubular effects of Gluc could be explained by a reduction in proximal reabsorption. The dose of Gluc required to induce all the effects described above was 12 ng.min-1.100 g body wt-1, a dose producing an approximately 10-fold supraphysiological peripheral plasma concentration but a "physiological" level for the liver. Infusion of 1.2 ng induced almost no change in renal function, and infusion of 120 ng induced no greater effects than 12 ng. These results suggest 1) that Gluc, a hormone liberated after protein ingestion, exerts coordinated effects on liver and kidney to increase simultaneously urea synthesis and excretion and to promote water conservation and 2) that these effects could, at least in part, be indirect and depend on the Gluc-induced stimulation of hepatocyte metabolism.